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procedure. Modification of markers, such as nanotubes to 
form nanotube assemblies, are easily detected using surface 
analysis devices, such as a scanning array of AFM or STM. 
The method of using carbon nanotubes to mark a signature 
on reactive molecules permits the larger distribution and 5 
smaller molecule size of reactive molecules used in charac- 
terization of a sample molecule. The modification of the 
carbon nanotubes allows the characterization procedure cho- 
sen to detect the nanotube markers more easily, thus decreas- 
ing characterization errors, and allowing faster characteriza- 10 
tion speeds. 

It is to be understood that the above description is 
intended to be illustrative, and not restrictive. Many other 
embodiments will be apparent to those of skill in the art 
upon reviewing the above description. The scope of the 15 
invention should, therefore, be determined with reference to 
the appended claims, along with the full scope of equivalents 
to which such claims are entitled. 

The invention claimed is: 

1. A surface analysis device, comprising: 20 

a substrate having a pattern on a surface of the substrate 
to orient a plurality of nanocodes, each nanocode 
comprising a tag element and a reactive molecule; 

a scanning array comprising a plurality of microscopy tips 
configured to simultaneously scan a plurality of tag 25 
elements of the plurality of the nanocodes on the 
surface of the substrate; and 

an analyzer coupled with the scanning array configured to 
receive simultaneously scanned information from the 
scanning array and utilizing the simultaneously 30 
scanned information to identify at least a portion of a 
sample molecule associated with the nanocodes and 
removed from the substrate prior to the simultaneous 
scan of the plurality of the tag elements, wherein the 
sample molecule is different from the plurality of the 35 



2. The device of claim 1, wherein simultaneously scan- 
ning includes measuring the friction characteristics of the 
substrate and the nanocodes. 

3. The device of claim 2, wherein the scanning array 40 
includes two or more atomic force microscopy (AFM) tips. 

4. The device of claim 3, wherein the scanning array is a 
3x3 array of AFM tips. 

5. The device of claim 1, wherein the molecules include 
DNA molecules. 45 

6. The device of claim 1, further comprising a substrate 
holder. 

7. The device of claim 1, wherein the nanocodes include 
molecular assay labels. 

8. The surface analysis device of claim 1, wherein the 50 
nanocodes include one or more nanotube assemblies having 
biochemical, organic or inorganic elements. 

9. A surface analysis device, comprising: 

a substrate holder having a pattern on a surface of the 
substrate holder to orient a plurality of nanocodes, each 55 
nanocode comprising a tag element and a reactive 
molecule; 

a scanning array comprising a plurality of microscopy tips 
proximate the substrate holder configured to move in 
relation to the substrate holder and simultaneously scan 60 
a plurality of tag elements of the plurality of the 
nanocodes on the surface of the substrate holder; and 

an analyzer coupled with the scanning array configured to 
simultaneously scanned information from the scanning 
array and utilizing the simultaneously scanned infor- 65 
mation to identify at least a portion of a sample 
molecule associated with the nanocodes and removed 



from the substrate prior to the simultaneous scan of the 
plurality of the tag elements, wherein the sample mol- 
ecule is different from the plurality of the nanocodes. 

10. The surface analysis device of claim 9, wherein the 
nanocodes include one or more nanotube assemblies having 
biochemical, organic or inorganic elements. 

11. A method of simultaneously scanning nanocodes on a 
surface of a substrate, comprising: 

providing nanocodes on the surface of the substrate, each 
nanocode comprising a tag element and a reactive 
molecule; and 

simultaneously scanning the plurality of tag elements of 

the plurality of the nanocodes using a surface analysis 

device having a scanning array; 
wherein the nanocodes include one or more nanotube 

assemblies having biochemical, organic or inorganic 

elements. 

12. The method of claim 11, wherein simultaneously 
scanning includes measuring the friction characteristics of 
the substrate and the nanocodes. 

13. The method of claim 12, wherein the scanning array 
includes two or more atomic force microscopy (AFM) tips. 

14. The method of claim 13, wherein the scanning array 
is a 3x3 array of AFM tips. 

15. The method of claim 11, wherein the microscopy tips 
comprises scanning tunneling microscopy (STM) tips. 

16. The method of claim 15, wherein the microscopy tips 
are a combination of atomic force microscopy (AFM) and 
scanning tunneling microscopy (STM) tips. 

17. A method of accelerated scanning of nanocodes on a 
surface of a substrate of a surface analysis device, compris- 
ing: 

orienting a sample molecule and associated nanocodes on 
the surface of the substrate, the sample molecule being 
different from the plurality of the nanocodes and each 
nanocode comprising a tag element and a reactive 
molecule, to preserve orientation of a plurality of tag 
elements of the nanocodes; 

removing at least the sample molecule from the surface of 
the substrate; 

subsequently simultaneously scanning the plurality of tag 
elements of the plurality of the nanocodes using a 
scanning array having two or more microscopy tips; 

receiving the simultaneously scanned information from 
the scanning array with an analyzer; and 

identifying at least a portionllthe sample molecule asso- 
ciated with the nanocodes. 

18. The method of claim 17, wherein the microscopy tips 
are scanning tunneling microscopy (STM) tips. 

19. The method of claim 17, wherein the microscopy tips 
are atomic force microscopy (AFM) tips. 

20. The method of claim 17, wherein the mi croscopy t ips 
are a combination of atomic force microscopy | (AEM) fr nd 
scanning tunneling microscopy (STM) tips. 

21. The method of claim 17, wherein simultaneously 
scanning includes parallel scanning by the scanning array. 

22. The method of claim 17, wherein the nanocodes 
include one or more nanotube assemblies having biochemi- 
cal, organic or inorganic elements. 

23. A surface analysis device, comprising: 

a substrate having a surface for placing a plurality of 
nanocodes, each nanocode comprising a tag element 
and a reactive molecule; 

a scanning array comprising a plurality of microscopy tips 
configured to simultaneously scan a plurality of tag 
elements of the plurality of the nanocodes on the 
surface of the substrate; and 
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